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PURPOSE: To evaluate the effects of a collaborative case man-
agement intervention for patients with poorly controlled type 2
diabetes on glycemic control, intermediate cardiovascular out-
comes, satisfaction with care, and resource utilization.
METHODS: We conducted a randomized controlled trial at
two Department of Veterans Affairs Medical Centers involving
246 veterans with diabetes and baseline hemoglobin A,
(HbA, ) levels =7.5%. Two nurse practitioner case managers
worked with patients and their primary care providers, moni-
toring and coordinating care for the intervention group for 18
months through the use of telephone contacts, collaborative
goal setting, and treatment algorithms. Control patients re-
ceived educational materials and usual care from their primary
care providers.

RESULTS: At the conclusion of the study, both case manage-
ment and control patients remained under poor glycemic con-
trol and there was little difference between groups in mean exit
HbA, - level (9.3% vs. 9.2%; difference = 0.1%; 95% confidence

interval: —0.4% to 0.7%; P = 0.65). There was also no evidence
that the intervention resulted in improvements in low-density
lipoprotein cholesterol level or blood pressure control or
greater intensification in medication therapy. However, inter-
vention patients were substantially more satisfied with their di-
abetes care, with 82% rating their providers as better than aver-
age compared with 64% of patients in the control group (P =
0.04).

CONCLUSION: An intervention of collaborative case man-
agement did not improve key physiologic outcomes for high-
risk patients with type 2 diabetes. The type of patients targeted
for intervention, organizational factors, and program structure
are likely critical determinants of the effectiveness of case man-
agement. Health systems must understand the potential limita-
tions before expending substantial resources on case manage-
ment, as the expected improvements in outcomes and
downstream cost savings may not always be realized. Am J
Med. 2004;116:732-739. ©2004 by Excerpta Medica Inc.

he health and economic consequences associated
with diabetes mellitus are well known (1-5). How-
ever, despite a growing array of efficacious treat-
ments to prevent some of the most severe diabetes-re-
lated complications (6—11), many of the more than 15
million persons with diabetes in the United States con-
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tinue to have far from optimal glycemic, blood pressure,
and lipid control, incurring preventable complications
and excessive health care costs (12-18).

One popular strategy for addressing the needs of pa-
tients with complex, chronic health conditions is case
management (19-22), which is the improved coordina-
tion and monitoring of the services required to meet the
individual health needs of a specified patient population
(20,23-25). Although conceptually appealing (26,27), ev-
idence supporting the effectiveness of this approach re-
mains limited (25,28,29). While most of the published
literature supports case management for diabetes, few
rigorous clinical trials have been conducted (20,22,30).
Additionally, many studies have substantial limitations,
such as poor follow-up, and virtually all have been con-
ducted within managed care settings (22).

In an era of increasing resource constraints, it is impor-
tant to understand when high-cost programs such as case
management truly improve health outcomes or decrease
costs. We conducted a randomized trial to evaluate the
effectiveness of a collaborative case management inter-
vention for patients with type 2 diabetes, focusing on gly-
cemic control but with attention also to blood pressure
and lipid control. This intervention was guided by the
Chronic Care Model and by interventions that have been
reported to be effective within managed care (31,32).

0002-9343/04/$—see front matter
doi:10.1016/j.amjmed.2003.11.028



Case Management for Patients with Poorly Controlled Diabetes/Krein et al

METHODS

This study was conducted as a prospective, randomized
controlled trial at two academically affiliated Department
of Veterans Affairs (VA) Medical Centers: a suburban
facility that cares for approximately 3000 veterans with
diabetes and an inner-city facility that cares for over 4000
veterans with diabetes. Approval was obtained from In-
stitutional Review Boards at the Ann Arbor VA Health-
care System and Wayne State University.

Using automated clinical data from each facility, we
identified potential study subjects as those with at least
one prescription for an oral hypoglycemic agent, insulin,
or blood glucose monitoring supplies filled in the previ-
ous 12 months (33,34), whose most recent hemoglobin
A, (HbA, ) level was =8.5% (within the last year) and
who had a general medicine clinic visit scheduled be-
tween May 1999 and January 2000. Patients were re-
cruited by telephone. Ineligible participants were those
who were younger than 18 years; were never diagnosed
with diabetes; had type 1 diabetes or were diagnosed be-
fore the age of 30 years; had no telephone; did not speak
English; were not competent for interview; reported pri-
mary source of diabetes care outside the VA; were being
treated for cancer (other than nonmelanoma skin can-
cer); had kidney failure, symptomatic heart failure, liver
disease, or blindness; spent winter at another residence;
or planned to move.

Eligible patients were invited to a baseline examina-
tion, at which time a current HbA, - value was obtained.
Patients with baseline levels =7.5% were invited to enroll
in the study and assigned randomly to the intervention or
control group. Specifically, we used a conventional strat-
ified (block) randomization allocation design (35),
whereby patients were identified in pairs according to site
and baseline HbA, level (moderate control 7.5% to
8.4% vs. poor control =8.5%). One member of a
matched pair, within one of four possible blocks/cells
(site by baseline HbA, level), was then assigned ran-
domly to the case management group and the other to the
control group by the project manager who had no knowl-
edge about the patients other than site and baseline
HbA, - level.

Of 691 potentially eligible patients, 246 were enrolled
(96 in the moderate control stratum and 150 in the poor
control stratum) (Figure). We hypothesized that the in-
tervention would be most effective for those with the
poorest glycemic control; therefore, our sampling and al-
location strategy was designed to ensure moderate statis-
tical power for a subgroup analysis of patients with base-
line HbA, ., levels =8.5%. Given 150 subjects with poor
glycemic control and a baseline HbA, SD of 1.5%, we
anticipated having 80% power (a= 0.05 [two-sided test])
to detect a difference in mean HbA, - level of 0.5%. All
results are presented using two-tailed testing, although

691 Patients Screened
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114 Baseline A< 7.5%
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20 Type 1 diabetes
(or diagnosed before age 30
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Case Manager

123 Assigned to
Control Group

l 18-Month
Intervention

\ 4
110 Completed Study 106 Completed Study
6 Died 10 Died
6 Lost to follow-up 5 Lost to follow-up
1 Refused exit exam 1 Refused exit exam
1 Other

103 Included in pri}ﬁ;ry_
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Figure. Participant flow diagram.

none of our conclusions would change if we used one-
tailed testing as specified in our original analysis plan.

Intervention

All study participants were given an A&D Medical semi-
automatic blood pressure monitor (Model UA-702H;
Milpitas, California), home blood pressure monitoring
guidelines, a lay version of the VA Diabetes Clinical
Guidelines (36), and a periodic study newsletter. Other-
wise, patients assigned randomly to the control group
received usual care from their primary care provider
while intervention patients were assigned to a case man-
ager. One nurse practitioner case manager at each site,
working 20 hours a week, provided care for about 60 pa-
tients (120 patients per full-time case manager).

We hypothesized that case managers would facilitate
more timely and appropriate changes in medication
treatment; prompt detection of potential problems; and
better patient self-management. Patient contact occurred
primarily by telephone, although face-to-face visits could
be arranged. To simulate more realistic circumstances,
case managers were allowed to schedule follow-ups ac-
cording to individual patient needs (e.g., someone newly
started on a medication generally requires more contacts
than someone on a stable regimen). In general, case man-
agers were directed to encourage patient self-manage-
ment, including diet and exercise; provide reminders for
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recommended screenings/tests; help with appointment
scheduling; monitor home glucose and blood pressure
levels; and identify and initiate medication and dose
changes as needed (22,31,32,37). To facilitate treatment
changes, medication treatment algorithms (20) were
used, modified to correspond with the National VA Dia-
betes Clinical Guidelines (36). During a 2-day training
session, case managers received instruction on collabora-
tive goal setting, with case examples and role-playing
used to familiarize them with the treatment algorithms.
Other resources included quarterly patient profiles, as
well as training updates and reinforcement at 2 months
and then at approximately 6-month intervals thereafter.

We used a case manager/primary provider collabora-
tive approach whereby medication changes required ap-
proval by the primary care provider. Providers were no-
tified by internal e-mail that a change was recommended
and could opt to have the case manager make the adjust-
ment or to address the issue personally. Primary care pro-
viders received a summary of the VA Diabetes Guidelines
and an overview of the study, and were invited to a clin-
ical conference conducted by the research team. All pro-
viders gave permission for their patients to be included in
the study.

Data Collection/Outcome Measurement

Primary data sources included physical examinations and
patient surveys at baseline and exit, and the VA medical
information system (38). At baseline, a study nurse mea-
sured blood pressure with an automated blood pressure
machine, conducted a foot examination, and collected a
fasting venous blood specimen. Our primary outcome
was glycemic control, as measured by HbA, - level, but
control of low-density lipoprotein (LDL) cholesterol and
blood pressure were also principal outcomes (1,8,39,40).
All blood samples were analyzed in the same laboratory,
with HbA, levels measured using a Boronate affinity
binding assay (Abbott IMx immunoassay system, refer-
ence range 4.4% to 6.3%; Abbott Laboratories, Abbott
Park, Illinois). Exit examinations were conducted by the
case managers as our major outcomes were objectively
measured laboratory tests or, for blood pressure, ob-
tained using an automatic machine with a memory func-
tion and printout.

Health status and patient satisfaction were assessed us-
ing a self-administered written survey, which included
the Short Form Health Survey for Veterans (41) and the
Patient Satisfaction Questionnaire—Form II (general
satisfaction subscale) (42). At exit, patients rated their
providers using a 5-point Likert-like scale, which ranged
from “one of the best” to “below average”. Information
on demographic characteristics, receipt of eye screening,
aspirin use, and health care services received outside the
VA system were also collected in the survey.

Information on inpatient and outpatient encounters,
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diagnoses, and pharmacy and laboratory use was ob-
tained from the VA medical information system (38).
Comorbid conditions were identified by grouping Inter-
national Classification of Diseases, Ninth Revision, Clinical
Modification outpatient and inpatient codes into 11
broad categories (e.g., diseases of the circulatory system)
using the Clinical Classifications Software (43).

Finally, semistructured telephone interviews were con-
ducted with 40 intervention patients; 20 from each site.
Closed- and open-ended questions were used to elicit
their views about the care process and potential barriers
in reaching treatment goals. The interviews were con-
ducted by a trained qualitative interviewer and were au-
diotaped to aid transcription.

Statistical Analysis

Outcome differences between treatment groups were ex-
amined using two-sided ¢ tests, chi-square analysis, and
nonparametric tests, as appropriate. Adjusting for base-
line characteristics using multivariable regression did not
affect the results substantially. Linear and logistic regres-
sion were also used for subgroup analyses to assess
whether the degree of benefit varied by site or baseline
HbA, ; level. These models used the exit value as the de-
pendent variable and included the baseline value, site,
intervention status, and interaction terms as independent
variables. All analyses were conducted on an intention-
to-treat basis using Stata 7.0 (College Station, Texas). The
analysis plan was stipulated a priori, and the investigators
and statistician were blinded to intervention status. Anal-
ysis of the qualitative interviews included the use of fre-
quency counts, content analysis, and case analysis (44).

RESULTS

The baseline attributes of the intervention and control
groups were similar (Table 1). Except for having a higher
percentage of nonwhite participants, study enrollees were
demographically representative of VA ambulatory pa-
tients. Patients who refused to participate tended to be
older than the study participants (mean age, 66 years) and
had higher mean HbA - values (10.1%). Clinically, study
participants had poor glycemic control, low physical and
mental health scores, and high comorbidity.

Mean (* SD) follow-up was 19 = 2 months. Fol-
low-up data were obtained for 216 of the 246 randomized
patients (Figure). Excluding 6 case management and 10
control patients who died from nonstudy-related causes,
the follow-up rate was approximately 94% for both
groups, with complete data obtained for more than 90%
of intervention and control patients (some patients re-
fused to have exit laboratory tests performed).
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Table 1. Baseline Characteristics of the Patients in the Case Management Intervention and Con-

trol Groups

Characteristic

Control
(n =123)

Case Management
(n =123)

Age (years)

Men

Currently married

White

Education >12 years

Have insurance other than VA

Health status
Rate health as fair or poor
Physical component score (scale, 0 to 100)
Mental component score (scale, 0 to 100)
Comorbid conditions*

Clinical characteristics and resource use
Time since diagnosis (years)
Hemoglobin A, - (%)

LDL cholesterol (mg/dL)

Systolic blood pressure (mm Hg)
Diastolic blood pressure (mm Hg)
Use insulin

Use statin

Use three or more classes of blood pressure medication

Report taking daily aspirin

Report having dilated eye examination in past 12 months

Number (%) or Mean + SD

61 =10 61 + 11
121 (98) 117 (95)
63 (51) 63 (51)
72 (59) 72 (59)
52 (42) 58 (47)
72 (59) 75 (61)
50 (41) 61 (50)
36 + 11 35 + 11
47 + 12 46 *+ 14
4+2 4+2
11 + 10 11+9
93+ 1.5 92+ 1.4
123 + 37 123 + 38
145 + 21 145 + 20
86 + 12 86 + 11
57 (46) 61 (50)
35 (28) 29 (24)
23 (19) 23 (19)
77 (63) 68 (55)
94 (76) 83 (67)

* Based on the sum of 11 disease categories identified using outpatient diagnoses data: neoplasm, endocrine and
metabolic diseases (excluding diabetes), diseases of the blood, mental disorders, diseases of the nervous system,
diseases of the circulatory system, diseases of the respiratory system, diseases of the digestive system, diseases of
the genitourinary system, diseases of the skin, and diseases of the musculoskeletal system.

LDL = low-density lipoprotein; VA = Veterans Affairs.

Control of Hyperglycemia, Hyperlipidemia, and
Hypertension

There was no significant intervention effect on glycemic,
lipid, or blood pressure control (Table 2). Mean exit
HbA, ¢ levels for both case management and control pa-
tients were over 9% and the mean change in levels was not
different between groups (P = 0.61). LDL cholesterol
level and diastolic blood pressure decreased while systolic
blood pressure increased slightly, but all changes were
similar in the intervention and control groups. Subgroup
analysis revealed no significant interaction between base-
line HbA, - levels and the intervention (P = 0.86), sug-
gesting that those with poorer glycemic control at base-
line did not differentially benefit from this intervention.
Diastolic blood pressure was the only measure for which
a significant site effect and a site/intervention interaction
were found; however, adjustment for site did not sub-
stantially change the results.

Patient Satisfaction

Despite the lack of improvement in other outcomes, pa-
tients in the intervention group were significantly more
satisfied with their diabetes care and were also more likely

to rate the overall care by their diabetes care providers as
better than average (Table 2). We found no association
between patient satisfaction, based on their general satis-
faction scores, and change in HbA, - level (P = 0.92).

Utilization of Health Care Resources

Aside from the proportion of patients who received care
outside the VA, there was little difference in resource uti-
lization between study groups (Table 3). Intervention
and control patients averaged 0.5 hospitalizations and six
primary care outpatient visits during the study period.
Case management patients were more likely than con-
trols to have undergone a dilated eye examination in the
past 12 months (87% vs. 79%) and were also more likely
to have been taking daily aspirin (71% vs. 62%). How-
ever, neither of these results reached statistical signifi-
cance. There was no evidence that the intensity of medi-
cation treatment was greater in the intervention group
based on medication costs, number of medications, and
insulin use and dose. We found no significant differences
between groups in the use of statins or number of blood
pressure medications at the end of the intervention pe-
riod, even for those whose baseline LDL cholesterol or
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Table 2. Intervention Results for Key Physiologic and Satisfaction Measures

Control
(n=103)

Case Management

Outcome (n=106)

Absolute Difference
(Case Management-Control)
(95% Confidence Interval)

Mean (95% Confidence Interval) P Value*

Change in hemoglobin A, - (%) —0.02 (—0.41t0 0.37) —0.16 (—0.53t00.22)  0.61 0.13 (—0.40 to 0.68)

Exit hemoglobin A, (%) 9.3(8.9t09.7) 9.2 (8.8t09.6) 0.65 0.1 (—0.4t00.7)
Change in LDL cholesterol (mg/dL)" —18 (=26 to —10) —13(—21to —4) 0.37 —5(—17t06)
Exit LDL cholesterol (mg/dL direct measure)* 106 (100 to 112) 109 (102 to 116) 0.50 —3(—12t06)
Change in systolic blood pressure (mm Hg) 3(—2to7) 1(—3to4) 0.53 2(—4to8)
Exit systolic blood pressure (mm Hg) 146 (142 to 151) 144 (140 to 149) 0.56 2(—4to8)
Change in diastolic blood pressure (mm Hg)® -3 (—=5to —0.06) -3 (—=6to—1) 0.61 0.85(—2to4)
Exit diastolic blood pressure (mm Hg) 83 (81 to 86) 83 (81 to 85) 0.70 0.62 (—3to4)
General satisfaction score!® 14 (13 to 14) 13 (12 to 13) 0.04 047 (—0.2to 1)
Rate diabetes care providers as at least better 82 (51 to 75) 64 (72 to 89) 0.04 18 (6 to 30)

than average (%)'

* Two-sample # test.

Tn =90 in case management group and n = 82 in control group due to missing LDL cholesterol values, but similar results were obtained when using
non-HDL cholesterol (total cholesterol-HDL cholesterol).

#To decrease the amount of missing LDL cholesterol data (due primarily to elevated triglyceride levels), we measured exit LDL cholesterol values
directly in addition to obtaining a calculated value. We also compared the non-HDL cholesterol component of cholesterol but the results were
unchanged.

S There was a statistically significant (P <0.05) site effect in the diastolic blood pressure model, although the intervention main effect remained
nonsignificant (P = 0.47). A site effect was not found for any of the other physiologic outcomes.

I'Predicted values and P values from regression analysis adjusting for site, site/intervention interaction, and general health status at baseline. The
general satisfaction model also adjusts for the baseline general satisfaction score.

9 General satisfaction subscale from Patient Satisfaction Questionnaire-Form II, with a score from 1 (low satisfaction) to 20 (high satisfaction).

HDL = high-density lipoprotein; LDL = low-density lipoprotein.

blood pressure levels suggested that further medication
therapy was warranted. At the conclusion of the study,
case managers reported having substantial contact with
26% of the case-managed patients, moderate contact
with 34%, and minimal or no contact with 40%.

Exit Interviews

Data from the semistructured exit interviews indicated
that patients were generally satisfied with the care they
received from the VA. Patients expressed particularly
high satisfaction with the case management program,
with over 90% indicating that they would participate in
another case management program and encourage others
to participate. The case managers were described as atten-
tive, knowledgeable, and caring. The primary criticism
expressed by a few patients was having too few visits with
their case manager. Patients also identified the following
as barriers to managing their diabetes: financial difficul-
ties, problems with scheduling visits, difficulty with mak-
ing and maintaining lifestyle changes, and frustration
with how diabetes self-management interferes with their
daily life.

DISCUSSION

Innovative approaches to improve outcomes and de-
crease costs for persons with chronic health conditions
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are an increasingly important part of health care. Accord-
ingly, care models such as case management are being
actively promoted (26,27,32,45). However, evidence to
support the effectiveness of such strategies has been lim-
ited, especially for more ill and socially disadvantaged
patients (22). This study examined the implementation
and effectiveness of an outpatient-based, collaborative
case management intervention for patients with poorly
controlled type 2 diabetes and substantial disease burden.

We found that the extra attention and assistance pro-
vided by case managers failed to improve glycemic, lipid,
or blood pressure control in this group of patients. At the
end of the 18-month intervention period, glycemic con-
trol remained poor (HbA,: level >9%) in both case
management and usual care patients, which suggests that
in some settings this form of case management is ineffec-
tive. Several patient-related and organizational factors
may explain these results.

Although we used an approach that was similar to one
of the most successful prior studies (20), the patients and
setting in our study differ markedly from those evaluated
previously (mainly in managed care) (22). In particular,
our study was conducted in a setting where patient co-
morbidity and illness severity were high, social circum-
stances and support were often poor, and glycemic con-
trol for most patients was quite good. Patients were



Case Management for Patients with Poorly Controlled Diabetes/Krein et al

Table 3. Resource Use during the 18-Month Intervention Period and Medication Status at Exit

Hospitalized in VA facility
VA primary care visits
Received care outside VA
Report having dilated eye examination in past 12 months
Report taking daily aspirin
Cost for hypoglycemic, lipid-lowering, and blood pressure
medications ($)
Lipid medications ($)
Blood pressure medications ($)
Oral diabetes medications ($)
Insulin ($)
Use insulin at exit
Units per day of insulin for those on insulin
Use statin at exit
Among those with baseline LDL cholesterol =130 mg/dL*
Use three or more classes of blood pressure medication
Among those with baseline diastolic blood pressure >90
mm Hg or systolic blood pressure >140 mm Hg®
Amount of case manager contact!
None
Minimal
Moderate
Substantial

Case Management Control
(n=110) (n = 106)
Number (%) or Mean * SD PValue
21 (19) 25 (24) 0.42
6*4 6*4 0.39*
24 (22) 41 (39) 0.007
96 (87) 84 (79) 0.11
78 (71) 64 (62)" 0.15
1003 = 722 951 * 684 0.70*
223 £ 314 185 * 267 0.25*
181 = 211 175 = 235 0.50*
319 = 348 284 * 327 0.30%
91 £ 122 120 = 317 0.77*
60 (55) 63 (59) 0.47
71 = 34 69 * 43 0.77
51 (46) 40 (38) 0.20
22 (54) 178 (46) 0.50
28 (25) 26 (25) 0.88
17 (25) 18 (30) 0.60
11 (9) —
38 (31) —
42 (34) —
32 (26) —

* Wilcoxon rank sum test.
" Based on n = 104; 2 nonrespondents in the control group.

*1n = 41 in the case management group and n = 37 in the control group who met LDL cholesterol criteria.

s
I According to case manager self-report.
LDL = low-density lipoprotein; VA = Veterans Affairs.

intentionally recruited from the roughly 15% of patients
at these sites who had persistently poor glycemic control.
Poor control in this patient group may be heavily deter-
mined by complicating social factors, disease severity,
and competing demands, and better coordination and
more monitoring may not be sufficient to overcome these
barriers.

The problem of competing demands surfaced repeat-
edly in the semistructured patient interviews. Difficulty
in contacting patients for follow-up owing to ‘disruptive’
living situations was also documented frequently by case
managers. At one site, over 70% of attempted telephone
contacts (including scheduled “phone visits”) were un-
successful, suggesting that a telephone-based format may
not be optimal for certain patient groups. While it is pos-
sible that a more intensive case management intervention
or use of newer hypoglycemic medications could produce
better results, they are unlikely to explain the differences
between our results and those found in managed care
populations, especially considering that the treatment al-

n = 67 in the case management group and n = 61 in the control group who met blood pressure criteria.

gorithms and case management approach were similar to
those used previously. Moreover, to compensate for the
greater disease severity, we kept case managers’ patient
panels small (120 patients per full-time case manager vs.
an estimated 300 patients per full-time case manager
identified in one study [20]).

The intervention also did not appear to increase the
intensity of medication treatment, which was an impor-
tant component of the intervention. However, this again
does not necessarily explain the difference between this
and past studies as other studies have reported improving
HbA, - levels without increased medication treatment in-
tensity, presumably through motivating improvements
in self-management (20).

Although few primary care providers expressed nega-
tive feelings about having their patients in the interven-
tion, case managers reported that some primary care pro-
viders were unresponsive to contact attempts, perhaps
due to their already overloaded schedules or to unrealized
intentions (e.g., the providers indicated that they would
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make the recommended change at the patients’ next
visit). It was probably unrealistic to expect the case man-
agers to work collaboratively with all the primary care
providers given that the intervention involved such a
small proportion of each provider’s panel. In fact, the 120
patients cared for by the case managers were under the
care of about 55 primary care providers. In such in-
stances, temporary carve-out programs focusing on spe-
cific management issues for selected patients (with case
managers given full control) may be more effective than a
collaborative model. Alternatively, if working with a
smaller number of primary care providers who have mul-
tiple case-managed patients, then the collaborative ap-
proach may be the preferred choice. Based on our expe-
rience and the qualitative analyses, other changes in the
case management approach that merit future consider-
ation include more face-to-face contact between case
managers and both patients and primary care providers
and perhaps requiring a stronger patient commitment to
working with the case manager.

Finally, previous studies may have overestimated the
benefits of case management. Most studies had weak de-
signs (e.g., uncontrolled pre-post comparisons [46,47]),
and many had inadequate follow-up of the patients in-
cluded at baseline (20,37,47,48). There are only two ran-
domized controlled trials with similar interventions that
have shown a positive effect (20,30). In one study the
observed improvement was small (30), whereas the sec-
ond had substantially poorer follow-up of intervention
patients compared with controls (20), which can be a
major source of bias in randomized trials (49).

In conclusion, prevailing wisdom suggests that added
support for patients with chronic conditions and their
primary care providers will substantially improve care
and, ultimately, patient outcomes. We found, as did pre-
vious investigators (20,30), that patients liked the case
management intervention and were more satisfied with
their overall diabetes care. However, we found no evi-
dence that a collaborative case management intervention
improved glycemic, blood pressure, or LDL cholesterol
control in this group of type 2 diabetes patients with poor
control at baseline and substantial disease severity. How
these results were influenced by patient selection, system
issues, and the operational design of the intervention de-
serve further study. Nevertheless, our study demonstrates
that case management may not be a sufficient strategy for
achieving long-term improvements in outcomes for
some high-risk patients or in certain practice settings.
Consequently, health systems must recognize the poten-
tial limitations of this approach before expending sub-
stantial resources, time, and effort on case management
programs, as the expected improvements in outcomes
and downstream cost-savings may not be realized.
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